Failure of 1-oleoyl-2-acetylglycerol to mimic the cell-differentiating action of 12-O-tetradecanoylphorbol 13-acetate in HL-60 cells.
Treatment of human promyelocytic leukemia cells (HL-60 cells) with 12-O-tetradecanoylphorbol 13-acetate (TPA) results in terminal differentiation of the cells to macrophage-like cells. Treatment of the cells with TPA induced marked enhancement of the phosphorylation of 28- and 67-kDa proteins and a decrease in that of a 75-kDa protein. When the cells were treated with diacylglycerol, i.e. 50 micrograms/ml 1-oleoyl-2-acetylglycerol (OAG), similar changes in the phosphorylation of 28-, 67-, and 75-kDa proteins were likewise observed, indicating that OAG actually stimulates protein kinase C in intact HL-60 cells. OAG (1-100 micrograms/ml), which we used, activated partially purified mouse brain protein kinase C in a concentration-dependent manner. Treatment of HL-60 cells with 10 nM TPA for 48 h caused an increase by about 8-fold in cellular acid phosphatase activity. Although a significant increase in acid phosphatase activity was induced by OAG, the effect was scant compared to that of TPA (less than 7% that of TPA). After 48-h exposure to 10 nM TPA, about 95% of the HL-60 cells adhered to culture dishes. On the contrary, treatment of the cells either with OAG (2-100 micrograms/ml) or phospholipase C failed to induce HL-60 cell adhesion. Ca2+ ionophore A23187 failed to act synergistically with OAG. In addition, hourly or bi-hourly cumulative addition of OAG for 24 h also proved ineffective to induce HL-60 cell adhesion. Our present results do not imply that protein kinase C activation is nonessential for TPA-induced HL-60 cell differentiation, but do demonstrate that protein kinase C activation is not the sole event sufficient to induce HL-60 cell differentiation by means of this agent.